Anti-termination by SIV Tat requires flexibility of the nascent TAR structure.
Substitution of the SIVmac239 promoter/enhancer by the strong EF1alpha promoter results in a severe replication defect due to a failure to respond to Tat. Revertant viruses with minimal promoter sequences (two Sp1 sites and a TATA box) were obtained that had fully restored their replicative potential. Comparison of the different LTRs indicated that structural alterations in the TAR stem due to a 31bp exon of the EF1alpha promoter rather than the mere presence of transcription factor binding sites within U3 were responsible for the attenuation. Structural models based on genuine RNA sequences combined with a refined algorithm to calculate the probability of the looping-mediated interaction between protein complexes bound to nucleic acid polymers indicated that the local concentration of TAR-bound Tat close to the RNA polymerase II complex was reduced more than 100-fold for the mutant as compared to SIVmac239. These results show that HIV/SIV replication requires only a minimal set of cis-acting elements in the promoter and suggest a hitherto unrecognised requirement of flexibility for the nascent TAR structure to allow anti-termination by Tat.